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Art Unit: 1634 

DETAILED ACTION 

Claims 6-1 1 have been cancelled by the Amendment of 06/28/2006. 
Claims 1-5 are pending and examined on the merits. 

This Office Action is in reply to applicants' correspondence of 06/28/2006. 
Claims 6-1 1 have been cancelled. 

Applicants' arguments and Declaration have been fully considered. 

Any rejections or objections not reiterated herein have been withdrawn. This 
Office Action presents new grounds of rejection and is NON-FINAL. 



Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious 
at the time the invention was made to a person having ordinary skill in the art to which said 
subject matter pertains. Patentability shall not be negatived by the manner in which the invention 
was made. 



2. Claims 1-5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Rutledge et al (1991, as cited in the IDS) in view of Hattori et al (1995, as cited in the 
IDS), and Sathasivan et al (1991). 

Rutledge et al teaches the nucleic acid and deduced amino acid sequence of the 
Brassica napus AHAS1 and AHAS3 genes (Fig. 2A and 2C). The reference teaches 
that DNA was isolated from leaf nuclei, relevant to claim 1 step (a). The reference also 
teaches that imidazolinone herbicides act through inhibition of AHAS (p. 39, left column, 
last paragraph), and further teaches that herbicide resistance in B. napus mutants 
results from two unlinked alleles, and that the effect of combining the alleles in a hybrid 
line is additive for imidazolinone resistance. The reference teaches that the 
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imidazolinone resistance alleles correspond to AHAS1 and AHAS3 (p. 39, left column, 
last paragraph), and concludes that the sequences of the AHAS genes provides the 
basic information essential for the analysis of Brassica mutants with resistance to 
herbicides that act on AHAS (p. 39, right column, last paragraph). 

Rutledge et al does not indicate the nature of the mutations in AHAS 1 (PM1) 
and AHAS3 (PM2) that confer resistance to imidazolinone. 

Hattori et al 1995 teaches the analysis of the AHAS3 gene from imidazolinone- 
resistant mutant B. napus cells, relevant to claim 1 step (c) of the instant application. 
The reference teaches that the AHAS3 gene from the mutant cells was cloned and 
sequenced, and the sequence of the gene from the mutant was compared to the wild- 
type AHAS3 sequence (p.420, right column, I.28). Hattori teaches the identification of a 
single basepair change (G to T) in AHAS3 that predicts a tryptophan to leucine amino 
acid change (p.421, left column, last paragraph), and provides a comparative alignment 
of deduced amino acid sequences in the region of the AHAS3 mutation responsible for 
herbicide resistance (p.421 Fig. 2). Based on the alignment provided in Fig. 2, and the 
sequence of the AHAS3 gene provided by Rutledge et al, it is evident that the G to T 
mutation taught by Hattori is equivalent to the PM2 mutation claimed in the instant 
application. Hattori concludes that the identified mutation site in the AHAS3 gene is 
involved in the binding of imidazolinone herbicides, and teaches that the recovery of the 
same mutation in tobacco and B. napus. Further relevant to claim 4 of the instant 
application, Hattori teaches the amplification of the AHAS1 gene from isolated genomic 
DNA prior to determining whether or not mutations are present. 
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Sathasivan et al teaches the analysis of an A. thaliana mutation in the 
acetolactate synthase gene (referred to within the reference as ALS, which is an art 
recognized synonym for AHAS). The reference teaches that the mutation provides the 
molecular basis for imidazolinone resistance in A. thaliana (p. 1044 - Abstract). 
Sathasivan et al teaches the specific nature of the A. thaliana mutation responsible for 
herbicide resistance as a G to A single-point mutation at nucleotide 1958 of the coding 
sequence, which predicts a serine to asparagine substitution at amino acid 653 (p. 1044, 
left column, last paragraph; Fig. 2; Table 1). Based on the nucleic acid sequence 
provided by Sathasivan et al (Fig 2B), the sequence of the AHAS1 gene provided by 
Rutledge et al as well as the teachings of Rutledge et al that the imidazolinone 
resistance alleles correspond to AHAS1 and AHAS3, and the fact that Hattori et al 
teaches a mutation in AHAS3, it is evident that A. thaliana G to A mutation taught by 
Sathasivan is equivalent to the PM1 mutation claimed in the instant application. The 
reference also teaches that similar mutations at corresponding nucleotide positions of 
other acetolactate synthase genes can confer imidazolinone resistance (p. 1049, left 
column, last paragraph). Further relevant to claim 5, Sathasivan et al teaches the 
analysis of the sequence of the acetolactate synthase gene using a chain termination 
method (p. 1045 - Nucleic acid techniques; Fig. 2), which is a primer extension based 
method for sequencing that can detect single nucleotide polymorphisms. 

It would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention was made to have combined the information and methods provided in 
the cited references to have created the claimed invention of a method to assay for the 
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presence or absence of the PM1 and PM2 mutations to determine the imidazolinone 
tolerance of a plant. One would have been motivated to develop such an assay to 
efficiently determine the relative level of herbicide resistance in a plant using molecular 
techniques based on the teachings of Rutledge et al, which teaches that combining 
resistance alleles in a hybrid line has an additive effect on resistance to imidazolinone. 
One would have had a reasonable expectation of success because the cited references 
teach both the general aspects of the properties responsible for imidazolinone 
resistance, as well as the specific molecular characteristics that confer imidazolinone 
herbicide resistance. Rutledge et al teaches that the two alleles responsible for 
imidazolinone resistance in a B. napus mutant correspond to the AHAS1 and AHAS3 
genes, and that the effect of combining the alleles in a hybrid line is additive for 
imidazolinone resistance (p. 39, right column, last paragraph). Rutledge et al further 
teaches the nucleic acid sequences and deduced amino acid sequences of the B. 
napus AHAS1 and AHAS3 genes (Fig. 2A and 2C). Hattori et al teaches the 
identification of a G to T (tryptophan to leucine) mutation in the B. napus AHAS3 gene 
responsible for imidazolinone resistance that is equivalent to the PM2 mutation of the 
instant application. Sathasivan et al teaches the identification of a G to A (serine to 
asparagine) mutation in the A thaliana ALS gene and provides a nucleic acid sequence 
indicating that this mutation is equivalent to the PM1 mutation of the instant application. 
It would be obvious to look for a G to A mutation at the PM1 position of the AHAS1 gene 
based on the teachings of Rutledge et al that there are two mutations that confer 
imidazolinone resistance and that one mutation is in AHAS1 and the other is in AHAS3 
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and the teachings of Hattori et al 1995 which teach that there is an imidazolinone 
resistance-conferring mutation in AHAS3 (which is identical to PM2). Thus based on 
Rutledge et al in view of Hattori et al 1995, it would be obvious to look for another 
mutation in the AHAS1 gene, and based on the teachings of Sathasivan et al it would 
be obvious to look for the G to A (Ser to Asn) mutation that is PM2. 

Thus, in view of the teachings of the prior art, the claimed invention is prima facie 
obvious. 

3. Claims 1-5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Rutledge et al (1991, as cited in the IDS) in view of Hattori et al (1995, as cited in the 
IDS), and Hattori etal(1992). 

Rutledge et al teaches the nucleic acid and deduced amino acid sequence of the 
Brassica napus AHAS1 and AHAS3 genes (Fig. 2A and 2C). The reference teaches 
that DNA was isolated from leaf nuclei, relevant to claim 1 step (a). The reference also 
teaches that imidazolinone herbicides act through inhibition of AHAS (p. 39, left column, 
last paragraph), and further teaches that herbicide resistance in B. napus mutants 
results from two unlinked alleles, and that the effect of combining the alleles in a hybrid 
line is additive for imidazolinone resistance. The reference teaches that the 
imidazolinone resistance alleles correspond to AHAS1 and AHAS3 (p.39, left column, 
last paragraph), and concludes that the sequences of the AHAS genes provides the 
basic information essential for the analysis of Brassica mutants with resistance to 
herbicides that act on AHAS (p.39, right column, last paragraph). Further relevant to 
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claim 5, Rutledge et al teaches the analysis of the sequences of the AHAS genes using 
di-deoxy sequencing with primers (p. 32 - DNA sequence analysis), which is a primer 
extension based method for sequencing that can detect single nucleotide 
polymorphisms. 

Rutledge et al does not indicate the nature of the mutations in AHAS 1 (PM1) 
and AHAS3 (PM2) that confer resistance to imidazolinone. 

Hattori et al 1995 teaches the analysis of the AHAS3 gene from imidazolinone- 
resistant mutant B. napus cells, relevant to claim 1 step (c) of the instant application. 
The reference teaches that the AHAS3 gene from the mutant cells was cloned and 
sequenced, and the sequence of the gene from the mutant was compared to the wild- 
type AHAS3 sequence (p.420, right column, I.28). Hattori teaches the identification of a 
single basepair change (G to T) in AHAS3 that predicts a tryptophan to leucine amino 
acid change (p.421, left column, last paragraph), and provides a comparative alignment 
of deduced amino acid sequences in the region of the AHAS3 mutation responsible for 
herbicide resistance (p.421 Fig. 2). Based on the alignment provided in Fig. 2, and the 
sequence of the AHAS3 gene provided by Rutledge et al, it is evident that the G to T 
mutation taught by Hattori is equivalent to the PM2 mutation claimed in the instant 
application. Hattori concludes that the identified mutation site in the AHAS3 gene is 
involved in the binding of imidazolinone herbicides, and teaches that the recovery of the 
same mutation in tobacco and B. napus. Further relevant to claim 4 of the instant 
application, Hattori teaches the amplification of the AHAS1 gene from isolated genomic 
DNA prior to determining whether or not mutations are present. 
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Hattori et al 1992 teaches the analysis of an imidazolinone resistance-conferring 
mutation in the AHAS gene of A. thaliana. The reference teaches that the mutation 
responsible for imidazolinone resistance is a G to A transition that predicts a Ser to Asn 
substitution in the amino acid sequence He Pro Ser Gly Gly (p. 169 - Nucleotide 
sequence of imrl), and further teaches that the Ser that is substituted shows perfect 
conservation in all of the known wild-type plant AHAS genes including B. napus. 
provides the molecular basis for imidazolinone resistance in A. thaliana (p. 1044 - 
Abstract). Based on the nucleic acid sequence (Fig 1C) and amino acid sequence 
context (Fig 1C; p. 169 - Nucleotide sequence of imrl) provided by Hattori et al 1992, 
the sequence of the AHAS1 gene provided by Rutledge et al as well as the teachings of 
Rutledge et al that the imidazolinone resistance alleles correspond to AHAS1 and 
AHAS3, and the fact that Hattori et al 1995 teaches a mutation in AHAS3, it is evident 
that the A. thaliana G to A mutation taught by Hattori et al 1992 is equivalent to the PM1 
mutation claimed in the instant application. 

It would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention was made to have combined the information and methods provided in 
the cited references to have created the claimed invention of a method to assay for the 
presence or absence of the PM1 and PM2 mutations to determine the imidazolinone 
tolerance of a plant. One would have been motivated to develop such an assay to 
efficiently determine the relative level of herbicide resistance in a plant using molecular 
techniques based on the teachings of Rutledge et al, which teaches that combining 
resistance alleles in a hybrid line has an additive effect on resistance to imidazolinone. 



Application/Control Number: 10/695,089 Page 9 

Art Unit: 1634 

One would have had a reasonable expectation of success because the cited references 
teach both the general aspects of the properties responsible for imidazolinone 
resistance, as well as the specific molecular characteristics that confer imidazolinone 
herbicide resistance. Rutledge et al teaches that the two alleles responsible for 
imidazolinone resistance in a B. napus mutant correspond to the AHAS1 and AHAS3 
genes, and that the effect of combining the alleles in a hybrid line is additive for ' 
imidazolinone resistance (p. 39, right column, last paragraph). Rutledge et al further 
teaches the nucleic acid sequences and deduced amino acid sequences of the B. 
napus AHAS1 and AHAS3 genes (Fig. 2A and 2C). Hattori et al 1995 teaches the 
identification of a G to T (tryptophan to leucine) mutation in the B. napus AHAS3 gene 
responsible for imidazolinone resistance that is equivalent to the PM2 mutation of the 
instant application. Hattori et al 1992 teaches the identification of a G to A (Ser to Asn) 
mutation in the A. thaliana ALS gene and provides the amino acid sequence context of 
the alteration (i.e. lie Pro Ser Gly Gly changed to lie Pro Asn Gly Gly) indicating that this 
mutation is equivalent to the PM1 mutation of the instant application. It would be 
obvious to look for a G to A mutation at the PM1 position of the AHAS1 gene based on 
the teachings of Rutledge et al that there are two mutations that confer imidazolinone 
resistance and that one mutation is in AHAS1 and the other is in AHAS3 and the 
teachings of Hattori et al 1995 which teach that there is an imidazolinone resistance- 
conferring mutation in AHAS3 (which is identical to PM2). Thus based on Rutledge et al 
in view of Hattori et al 1995, it would be obvious to look for another mutation in the 
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AHAS1 gene, and based on the teachings of Hattori et al 1992 it would be obvious to 
look for the G to A (Ser to Asn) mutation that is PM2. 

Thus, in view of the teachings of the prior art, the claimed invention is prima facie 
obvious. 



Double Patenting 

4. The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. A nonstatutory 
obviousness-type double patenting rejection is appropriate where the conflicting claims 
are not identical, but at least one examined application claim is not patentably distinct 
from the reference claim(s) because the examined application claim is either anticipated 
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140 
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 1 1 F.3d 1046, 29 
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 
644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) 
may be used to overcome an actual or provisional rejection based on a nonstatutory 
double patenting ground provided the conflicting application or patent either is shown to 
be commonly owned with this application, or claims an invention made as a result of 
activities undertaken within the scope of a joint research agreement. 

Effective January 1 , 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 



5. Claims 1-5 are provisionally rejected on the ground of nonstatutory double 
patenting overclaims 1-25 of copending Application No. 10/695,546 (Pub. No.: US 
2004/0171027 A1). This is a provisional double patenting rejection since the conflicting 
claims have not yet been patented. 
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The subject matter claimed in the instant application is fully disclosed in the 
referenced copending application and would be covered by any patent granted on that 
copending application since the referenced copending application and the instant 
application are claiming common subject matter, as follows: 

6. The copending '546 application claims methods for assaying a Brassica plant for 
imidazolinone resistant comprising the steps of isolating genomic DNA from a plant and 
detecting the PM1 mutation in AHAS1 and the PM2 mutation in AHAS3. The claims of 
the copending application also encompass the amplification of the isolated DNA 
(relevant to claim 4 of the instant application), as well as methods to detect single 
nucleotide polymorphisms that utilize the extension of primers (relevant to claim 5 of the 
instant application). Although the copending '546 application cites different nucleotide 
positions (paragraphs [0028]-[0029]) of the G to A mutation in AHAS1 and the G to T 
mutation in AHAS3, which are PM1 and PM2 respectively, it is evident from a 
comparative alignment of the gene sequences in the copending applications that the 
identical mutations at the equivalent positions are claimed. 

Furthermore, there is no apparent reason why applicant would be prevented from 
presenting claims corresponding to those of the instant application in the other 
copending application. See In re Schneller, 397 F.2d 350, 158 USPQ 210 (CCPA 
1968). See also MPEP § 804. 
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Response to Remarks 

Restriction Requirement and Claim Objections 

Applicant has confirmed the election of Group I, claims 1-5 without traverse. 
Applicant submits that rejoinder of claims encompassing B. capestris/rapa and B. 
juncea is appropriate upon determination of allowable claims directed to B. napus. 
Further, applicant has traversed the Objection to the non-elected subject matter and 
supplied Somers et al (2002) and a reference to Bing et al (1996) indicating that use of 
the claimed sequences among the different Brassica species is obvious and known to 
those of ordinary skill in the art. 

The Objection has been withdrawn, and rejoinder of claims encompassing 8. 
capestris/rapa and B. juncea will be considered upon determination of allowable claims. 

Requirement for information 

In response to the Requirement for Information, Applicant has submitted a 
Declaration indicating that DNA-based assays for the presence of the PM1 And PM2 
mutations were not publicly disclosed or sold prior to October 29, 2002. This 
declaration has been fully considered and satisfies the Requirement for Information. 

Rejections pursuant to 35 USC 103 

Applicant has traversed the rejection of claims 1-5 as unpatentable over 
Beetham et al in view of Rutledge et al, Hattori et al, and Sathasivan et al. 

Applicant has traversed the rejection based on the teaching of Beetham et al of 
an S635N mutation in the AHAS3 gene which Beetham teaches as PM2 (p. 3 and p.32 
of Beetham). Applicant argues that this teaching contradicts the teachings of Hattori et 
al which teaches the different mutation (G to T / Trp to Leu in AHAS3), which is in fact 
the PM2 mutation of the instant application. This argument is found persuasive, 
because while Beetham et al does clearly teach the PM2 mutation of the instant 
application (p.7 lines 22-25), as well as mutations in both AHAS1 and AHAS 3 (p.3 
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lns24-27), Beetham is not clear on the specific location of a Ser to Asn alteration in 
AHAS1. 

The rejection of claims as unpatentable over Beetham et al in view of Rutledge et 
al, Hattori et al, and Sathasivan et al is withdrawn. A new rejection of claims 1-5 as 
unpatentable over Rutledge et al in view of Hattori et al and Sathasivan et al is 
presented. 

Applicant argues that Hattori et al (1995) is deficient in any teachings of the PM1 
mutations of B. napus. However, the Examiner has cited Hattori et al (1995) for its clear 
teaching of the molecular nature of the PM2 mutation in AHAS3, as recognized by 
Applicant (page 3 of remarks). 

Applicant argues that Sathsivan et al is devoid of any teaching of the PM1 
mutation of B. napus and is thus irrelevant to the claimed assay for the PM1 and PM2 
mutations in Brassica. This is not found persuasive because, while Sathsivan et al uses 
a different plant (A. thaliana instead of Brassica), the reference clearly indicates a G to 
A alteration in the nucleic acid sequence of an AHAS gene resulting in a Ser to Asn 
substitution. And while Sathsivan et al does not specifically teach an analysis of 
Brassica per se, the reference does teach that site of the A. thaliana mutation is 
conserved in other plant species and thus may be implicated in herbicide resistance in 
other plants. Thus in view of the teachings of the other references (i.e. Rutledge et al 
which teaches that imidazolinone resistance mutations are in AHAS1 and AHAS3 and 
the sequences of the genes, and Hattori et al 1995 which teaches a specific 
imidazolinone resistance mutation in AHAS3 (that is PM2 of the instant application)), the 
teachings of Sathsivan et al are extremely relevant to the G to A (Ser to Asn) mutation 
in AHAS1 that is the PM1 mutation. 

Applicant argues that the Examiner has used a hindsight reasoning to combine 
the references to arrive at the claimed invention because none of the cited references 
provide any motivation leading to the proposed combination. This is not found 
persuasive because Rutledge et al clearly indicates the involvement of two mutations, 
one in the AHAS1 gene and one in the AHAS3 gene, in imidazolinone resistance, as 
well as the additive effects of the two mutations together in a hybrid line (p. 39, left col., 
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last paragraph), and Rutledge et al also states that the provided information is essential 
for the analysis of Brassica mutants with herbicide resistance (p. 39, right col., last 
paragraph). Thus there is clear motivation for the analysis of the particular mutations 
that are causative of imidazolinone resistance in Brassica. 

No response to Double Patenting Rejection 

It is noted that applicant has provided no Response concerning the Double 
patenting Rejection; the rejection is maintained. Applicant is advised that Response to 
all matters raised in the Office Action is required, otherwise a Response may be found 
Non-Responsive 



No claim is free of the art, no claim is allowed. 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Stephen Kapushoc whose telephone number is 571-272-3312. The examiner can normally 
be reached on Monday through Friday, from 8am until 5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Gary 
Jones can be reached at 571-272-0745. The fax phone number for the organization where this 
application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained from 
either Private PAIR or Public PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC) 
at 866-217-9197 (toll-free). 



Conclusion 



Stephen Kapushoc 
Art Unit 1634 




JEHANNE SfTTON 
PRIMARY EXAMINER 



